Sequence dependence of Alimta (LY231514, MTA) combined with doxorubicin in ZR-75-1 human breast carcinoma cells.
Alimta is a new-generation antifolate with inhibitory activity against multiple enzymes, including thymidylate synthase, glycinamide ribonucleotide formyltransferase and dihydrofolate reductase. Alimta is undergoing broad phase II evaluation as a single agent, and preliminary results show responses in several tumor types, including breast carcinoma. Doxorubicin is often used in combination chemotherapy of breast cancer. Because the two drugs have mechanisms of action that might be complementary, we investigated a possible synergism between doxorubicin and Alimta on growth inhibition of ZR-75-1 human breast carcinoma cells. Cytostatic activity was evaluated using semi-automated MTT assays, and drug interactions were determined using CalcuSyn (Chou/Hayball) multiple drug effect analyses. The cells were exposed to Alimta or doxorubicin as single agents and combinations for 24 hours starting at the time of plating or for 72 hours starting 24 hours after plating with a total culture time of 96 hours. Preincubation with Alimta for 24 hours followed by exposure to doxorubicin for 72 hours resulted in highly synergistic activity, whereas the opposite sequence or simultaneous exposure produced mainly an additive response. DNA flow cytometry studies indicated that Alimta causes a build-up of cells near the G1/S interface after 24 hours of incubation. The data suggest that, to obtain maximal antitumor activity, Alimta should precede doxorubicin when the drugs are given in combination chemotherapy protocols.